Introduction
The lifetime prevalence of psoriasis ranges between 1 and 3% of the general population [1] . In children, the prevalence of psoriasis is 0.71% in Europe and is increasing throughout the years [2] . Epidemiological studies reveal that in 37% of the adult patients, psoriasis appears by the age of 20, in 27% by the age of 15, in 10% by the age of 10 and in 2% by the age of 2 [3] [4] [5] . An earlier onset heralds a graver prognosis as well as higher familial occurrence [6] . Concerning the variants of clinical psoriasis, the guttate form is the commonest one, followed by the plaque type ( fig. 1 ), whereas erythrodermic and pustular forms seem to be absent [7] . Common sites of involvement are the napkin, scalp, face and nails [8] .
Nail lesions are observed in about half of the patients with psoriasis, with an estimated lifetime incidence of 80-90% [2, 9, 10] . Nail psoriasis occurs more often in patients with more severe psoriasis, and there is a positive correlation between the severity of nail lesions and the severity of joint and skin symptoms. However, nail abnormalities may be the only manifestation of psoriasis and are also frequently seen in patients with mild disease [11] .
Nail psoriasis rarely occurs in children who suffer from skin psoriasis, with an incidence lower than that reported in adults [12] . It is not related to the type of psoriasis or the severity of the disease and is independent of psoriatic arthritis.
Our aim was to estimate the prevalence of nail psoriasis in the pediatric population. We proceeded as follows:
• Performing an extensive search of the literature in the most important databases • Retrospectively collecting our epidemiological data ranging from 2004 to 2013 concerning the number of children seen in pediatric skin consultation with the diagnosis of psoriasis and, finally, the diagnosis of nail psoriasis
Materials and Methods
Computerized literature searches on pediatric nail psoriasis using 10 different keywords were conducted through SciFinder, a Chemical Abstracts Service (CAS) database, providing chemical and scientific literature information contained in CA Plus, CAS Registry, CAS React, Chemlist, Chemcat and Medline. Furthermore, the reference lists of published papers/reviews were considered.
A total of 335 papers/reviews up to June 2014 have been retrieved. The mentioned papers have been analyzed in order to select the relevant literature on nail psoriasis prevalence in childhood according to the following rules:
• Some papers were removed as they were retrieved in more than one search
• Papers on psoriatic pediatric patients with a description of nail involvement but in whom the prevalence of nail psoriasis was not reported were excluded • General reviews were excluded as they were not detailed enough: the reported nail psoriasis prevalence, when available, did not refer to a specific population and had a very large variability • Case reports were not considered
The search provided evidence of 16 papers published in a 40-year period that reported the prevalence of nail involvement in a defined (age, country, years of observation) psoriatic population at the pediatric age.
Furthermore, data gathered between 2004 and 2013 at two different centers specialized in the diagnosis and treatment of nail disorders were analyzed. The first center (Group GR) is the Nail Disorders Unit, Department of Dermatology, Attikon University Hospital, Athens, Greece, and the second center (Group IT) is the Nail Disorders Unit and Pediatric Dermatology Unit, Division of Dermatology, University of Bologna, Bologna, Italy. The number of children (aged 6-17 years) with nail psoriasis with or without skin involvement was documented each year and compared to the total number of children with nail disorders. The diagnosis relied exclusively on clinical criteria given that in our study population a biopsy was difficult to perform.
Results

Epidemiological Data from the Literature
The 16 selected papers encompassed data on a total of 4,853 psoriatic patients at the pediatric age, of whom 762 (15.7%) had nail involvement ( table 1 ) . In all published papers, the average observation period was extremely long, ranging from 1.5 to 30 years. Noteworthy are the huge discrepancies in nail psoriasis rates, ranging from 0.6 [13] to 79% [14] of the infants.
The prevalence of pediatric nail psoriasis in Caucasian patients was evaluated by selecting the papers coming from Europe, the US and Australia. A total of 343 pediatric patients out of 3,355 individuals (10.2%) affected by psoriasis had nail involvement. In the subgroup of European patients, a total of 165 patients (12.5 %) out of 1,318 children with psoriasis were diagnosed with nail psoriasis. Considering the observation period, the average number of children diagnosed with nail psoriasis was 5.6/year.
Group GR and Group IT Epidemiological Data
A total of 68,839 children aged 6-17 years were seen in pediatric skin consultation over a period of 10 years at both clinics [30,044 (Group GR) and 38,795 (Group IT)]. The number of patients/year is shown in figure 2 . The total number of patients at the pediatric age affected by skin psoriasis was 406 (0.58%), 284 in Group GR and 122 in Group IT, corresponding to 0.9 and 0.31% of the pediatric Data were divided into three subgroups. The first comprised data on European patients, the second on patients from the US and Australia and the third on patients from the rest of the world. population, respectively. Furthermore, a total of 74 out of the 68,839 children (0.11%) had involvement of the nails: 55 out of 30,044 in Greece and 19 out of 38,795 in Italy, which equals 0.18 and 0.05% of all pediatric skin consultations, respectively ( table 2 ). With regard to the children with skin psoriasis, the rate of children affected by nail psoriasis was 19.4% in Group GR and 15.5% in Group IT.
Discussion
The severity of nail psoriasis in childhood does not correlate with that of the skin psoriatic lesion. The diagnosis of nail psoriasis could be difficult and the condition could be overestimated as other diseases that induce similar nail signs may be not recognized. These include onychomycosis, trachyonychia, alopecia areata, eczema of the nails and traumatic nail dystrophies. A wide experience of diseases of cutaneous annexes is required to be able to distinguish between the different nail lesions. The most common finding at the two analyzed centers was nail pitting. Pitting was mainly seen in one or more fingernails but rarely in toenails. Furthermore, pitting is not pathognomonic of psoriasis, as it can also be observed in alopecia areata and eczema. Psoriatic pits are typically large and irregular in both shape and distribution. In children, pitting is only rarely associated with other signs of nail psoriasis.
The second common sign of nail psoriasis in children was onycholysis associated with subungual hyperkeratosis ( fig. 3, 4 ) . Onycholysis stands for the detachment of the nail plate from the underlying nail bed. The nail plate appears white due to entrapment of air underneath the nail plate. Subungual hyperkeratosis results from excessive proliferation of the nail bed/hyponychium keratinocytes, which leads to the accumulation of scales under the nail plate. Onycholysis and subungual hyperkeratosis are often present in childhood nail psoriasis and may be seen in fingernails but are more evident in toenails. They typically involve several nails, which is an important diagnostic clue. Splinter hemorrhages may be associated, provoked by trauma. The salmon pink erythematous border (oil drop sign), usually surrounding the onycholytic area in psoriasis ( fig. 5 ), may be absent or scarcely visible in children's toenails, making the diagnosis difficult in the absence of other skin features of psoriasis. Since trauma 
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Color version available online precipitates nail disease, nail biting provokes onycholysis and subungual hyperkeratosis in fingernails. Differential diagnosis comprises other diseases that cause onycholysis and subungual hyperkeratosis, mainly distal subungual onychomycosis and eczema. Onychomycosis is rare in children, where it can be limited to a single digit. Nail findings may be clinically indistinguishable from those of nail psoriasis, making mycology indispensable. Eczema in childhood is commonly due to atopic dermatitis, which can involve the hand and periungual tissues, causing mild onycholysis and subungual hyperkeratosis. Nail disease is always associated with dermatitis of the dorsal or volar surface of the hand. Nail thickening along with increased transverse curvature due to severe nail bed hyperkeratosis associated with an early onset is a typical finding of pachyonychia congenita. All twenty nails are involved, presenting different degrees of severity. Family history and clinical features lead to a diagnosis. Nail plate thickening involving several toenails that are difficult to trim is a common sign of presentation of nail psoriasis at a very young age. The parents notice gradual thickening of one or several toenails that are difficult to trim. Differential diagnosis includes onychogryphosis, which is rare in children, especially in those under the age of 10, and usually involves the first toenail.
Parakeratosis pustulosa was another clinical variant of nail psoriasis we observed. It is usually limited to the thumb or the index finger, presenting mild psoriasis form changes, especially on the side of the nail. In most patients, nail signs were associated with or preceded by erythema, scaling and vesicles of the fingertip. Differential diagnosis includes eczema, and patch tests may reveal allergic contact dermatitis. Parakeratosis pustulosa either regresses spontaneously or evolves into nail psoriasis.
Nail psoriasis may also appear as trachyonychia. Trachyonychia, or twenty-nail dystrophy, is an acquired benign inflammatory disorder of the proximal nail matrix that produces characteristic nail plate surface abnormalities. The affected nail shows a diffuse homogeneous roughness due to fine superficial striations distributed in a regular, longitudinal, parallel pattern. Small, superficial, adherent scales may be present. Nail thinning with koilonychia as well as hyperkeratosis of the cuticles is frequent. Trachyonychia may affect one, several or all nails and is attributed to various inflammatory diseases such as alopecia areata, psoriasis, eczema and lichen planus. In the absence of a detailed history or clinical findings that suggest the underlying disease, it is impossible to identify the cause of trachyonychia without histopathology. However, a nail biopsy is not indicated in trachyonychia, as it is usually a benign condition that tends to improve with time.
The vast majority of papers published, including our own, are based on retrospective studies. The only prospective studies were elaborated in Kuwait [15] and the Netherlands [16] .
All studies reporting individual clinical findings of nail psoriasis agree that the most common clinical sign is nail pitting (up to 87%), which of course is not pathognomonic of the disease. Pitting was indeed the most common sign observed in our series of children with nail psoriasis. Other frequent findings reported in the literature are longitudinal ridging, onycholysis, subungual hyperkeratosis and nail plate discoloration. In our experience, onycholysis with erythematous border, trachyonychia and nail plate crumbling were the other possible presentations of psoriasis in the nails. The only study applying the KOH examination to rule out fungal infection of the nail was that by Al-Mutairi et al. [3] . In our experience, mycology was necessary only in nail psoriasis limited to the toenails when the symptoms were onycholysis and subungual hyperkeratosis and found in children with psoriasis of a single fingernail with diffuse nail plate crumbling.
The large deviation among the studies concerning the age limit of childhood (ranging from 12 [15] to 18 years [1] ) is important for the interpretation of the results. Only one paper referred to infantile psoriasis, the study population being younger than 2. It is now well established that the first peak of age in the occurrence of psoriasis starts Color version available online at the age of 16, thus leading to overestimation of the incidence of nail psoriasis in the studies where children older than 16 years were included. In our study, the age limit was 6-17 years.
Another pitfall of the studies explaining the discrepancies of nail psoriasis rates was that they relied mainly -if not exclusively -on a clinical diagnosis and the fact that such a clinical diagnosis was not made only by dermatologists. Histological confirmation was provided only in doubtful cases, but whether nail biopsies were performed was not specified. In one of the largest studies by Tollefson et al. [1] , biopsies were obtained only in 14% of the psoriasis cases, while in our study as well as in that by AlMutairi et al. [3] , focusing solely on nail psoriasis, the diagnosis was exclusively clinical.
Considering the total number of the sample size of our investigation (68,839), this is the retrospective study including the largest number of cases of nail psoriasis in the pediatric population. The prevalence of psoriasis in children aged 6-17 years in pediatric skin consultation was 0.6% (range 0.9-0.31%). Our investigation confirms the European prevalence data, estimated to lie between 1.01 and 0.71% [2] . From our data, nail psoriasis appears to be rare and sparse. In fact, only 0.11% (range 0.05-0.18%) of the children visiting our center were affected by nail psoriasis. Practically speaking, 5.5 and 1.9 patients/year were diagnosed in the GR and IT Groups, respectively. These data are in line with the incidence estimation of the rest of Europe (5.6 patients/year/paper).
Our research indicates that the rate of children with nail psoriasis among children with psoriasis (19.4 and 15.5% for the GR and IT Groups, respectively) is slightly higher in comparison to the European rate published until now (12.5%). These data reflect that the use of nail disorder units allows an even more accurate diagnosis of nail psoriasis.
In conclusion, we studied a sizeable population of children at two centers specialized in nail disorders for a period long enough to draw the firm conclusion that nail psoriasis in children is a rare condition. In our experience, only 0.11% of the children visiting us for a dermatological reason and 15.5 (19.4%) of the children affected by another clinical form of psoriasis have nail involvement.
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